Hydrostatic pressure affects the conformational equilibrium of Salmonella typhimurium tryptophan synthase.
The effect of hydrostatic pressure on the tryptophan (Trp) synthase alpha2beta2 complex from Salmonella typhimurium has been investigated. Trp synthase has been shown previously to exhibit low-activity (open) and high-activity (closed) conformations. The equilibrium between the open and closed conformations of Trp synthase has been found to be affected by a wide range of variables, including alpha-subunit ligands, monovalent cations, organic solvents, pH, and temperature. The absorption spectrum of the Trp synthase-L-Ser complex shows an increase in absorption of the 423 nm band of the external aldimine, which is a characteristic of the open conformation, as hydrostatic pressure is increased from 1 to 2000 bar. The deltaV(o) and K(o) for the equilibrium between the closed and open conformations of the Trp synthase-L-Ser complex are -126 mL/mol and 0.12 for the Na+ form and -171 mL/mol and 2.3 x 10(-4) for the NH4+ form. When the Trp synthase-L-Ser complex is subjected to pressure jumps of 100-400 bar, relaxations are observed, exhibiting an increase in fluorescence emission at wavelengths greater than 455 nm, with 405 nm excitation. The relaxation to the new equilibrium position requires two exponentials to fit the data in the presence of 0.1 M Na+ and three exponentials to obtain a reasonable fit in the absence of cations and with 0.1 M NH4+. Fluorescence emission at 325 nm, with excitation at 280 nm, also increases when the Trp synthase-L-Ser complex is subjected to pressure jump. These data demonstrate that the open conformation of Trp synthase is favored by higher pressure. Thus, the open conformation has a smaller apparent net system volume than the closed conformation. We estimate that there are 35-47 more waters in the solvation shell of the open conformation than in that of the closed conformation.